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(54) A METHOD FOR DRILLING- IN OF A PAYOUT BED 

(57) Field of the invention: well drilling. The claimed method 
improves efficiency of the method by way of reducing possibility 
of collapse of overlapping units during operations for 
insulating a bed that is abnormally highly-pressurized and 
capable of absorbing the circulating fluid. Essence of the 
invention: a bed is drilled-in by intervals. Therefore, a 
circulating fluid of a predetermined density is used. 
Overlapping units are run by sections as a bed is drilled-in. 
The overlapping units are received in the form of profil-ed pipes 
The overlapping units are extended downwards. The overlapping 
units are positioned such that an annulus is provided between 
them and the borehole wall. After a first overlapping unit has 
been positioned, specific gravity of the circulating fluid is 
decreased, so that the circulating fluid hydrostatic column 
pressure corresponds to the formation pressure at the first 
overlapping unit lower end level. A bed being drilled-in until 
reached is a depth whereat the circulating fluid hydrostatic 
column pressure will approximate the pressure that is the 
hydraulic- fracturing critical one. Then the bed drilling- in 
proceeds, being subsequently insulated with sectional 
overlapping units. This operation continues until the -difference 
between the formation pressure and the circulating flui<i 
hydrostatic column pressure within the interior of the first 
overlapping unit reaches the values within the range where said 
overlapping unit will be col lapse -res is t ant . 



The invention relates to oil/gas-producing industry, in 
particular to techniques of drilling-in of the payout beds 
having an abnormally high formation pressure, and also having a 
great thickness capable of absorbing the circulating fluid. 

Known is a method of drilling-in of a bed of a great 
thickness and having an abnormally high formation pressure by 
way of successive overlapping of the drilled- through regions 
with w f lying" stems and cementing said regions. 

The drawback of said known method is a large consumption of 
casings, plugging materials, and a long time taken for their 
cementation. 

As regards the technical essence, the method for drilling-in 
of the beds presenting difficult conditions for drilling during 
operations of well completion, comprising the steps of drilling- 
in of a bed by intervals using a circulating fluid of a 
predetermined density, expanding the drilled- in well interval, 
running the overlapping units in the form of profiled pipes by 
sections as a bed is drilled-in; extending said pipes downwards, 
is the most pertinent to the claimed method. 

The profiled pipes are straightened from within being 
subjected to the circulating fluid pressure; then the pipe walls 
are pressed tightly against the borehole walls by way of 
expanding the pipes . 

The drawback of this method consists in that it does not 
allow to drill-in the beds having an abnormally high pressure 
and being capable of absorbing the circulating fluid, because 
drilling-in of such beds, with flushing of the bottom by fluid 
of an high specific gravity may cause fracturing of a bed and 
absorption of a circulating fluid, and in case of flushing by a 
fluid having a lighter specific gravity - when the liquid 
hydrostatic column pressure in a well is less than the formation 
pressure at a given depth: outbursts of a well product and 
external collapse of overlapping units under action of the 
formation pressure are possible. 



The invention is directed to an improvement of efficiency of 
the method by reducing possibility of collapse of overlapping 
units during insulation of a bed that is abnormally highly- 
pressurized and capable of absorbing the circulating fluid. 

Said object is accomplished as follows: according, to the 
claimed method that comprises the steps of: drilling-in of a bed 
by intervals using a circulating fluid of a predetermined 
density; expanding a well; running, by sections, of overlapping 
units in the form of profiled pipes as a bed is drilled-in, with 
extension of the overlapping units downwards, - the overlapping 
units are positioned such that an annulus with respect to the 
borehole wall is provided. After a first overlapping unit has 
been positioned, specific gravity of the circulating fluid is 
decreased to obtain the circulating fluid hydrostatic column 
pressure corresponding to the formation pressure at the first 
overlapping unit lower end level; a bed being drilled- in until 
reached is a depth whereat the circulating fluid hydrostatic 
column pressure approximates the pressure that is the hydraulic- 
fracturing critical one; then the bed drilling-in operation 
proceeds, being subsequently insulated with sectional 
overlapping units, until the difference between the formation 
pressure and the circulating fluid hydrostatic column pressure 
within the interior of the first overlapping unit reaches the 
values within the range where said overlapping unit will be 
collapse-resistant. 

The accompanying drawing schematically shows an embodiment 
of the claimed method. 

The method is carried out as follows. 

Well 1 is drilled and stabilized to reach roof 2 of payout 
bed 3 according to a technique adopted at a given site: by 
drilling-in of a bed by intervals, with flushing of the bottom 
by a circulating fluid having a predetermined density, borehole 
walls of casing string 4 being stabilized. Pipe S, having an 
internal diameter allowing the upper end of first overlapping 
unit 6 to be tightly expansion -connected to said pipe, is 
coupled to the casing string 4 lower end, such that formed is a 
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section of profiled pipes, internal diameter of said section 
being equal to that of casing string 4. 

Well 1 is further drilled with expansion of its borehole to 
a value allowing to accommodate overlapping units in the 
borehole, which overlapping units are connected to one another 
in overlap 7, without narrowing of passageway 8 within the 
string, annulus 9 with respect to the wall of well 1 being 
formed. 

Upon reaching the depth where the circulating fluid 
hydrostatic column pressure approximates its critical value of 
bed-f racturing: first overlapping unit 6 is run into well 1 and 
positioned therein. Further, the circulating fluid specific 
gravity is decreased to a value whereat pressure of its 
hydrostatic column will correspond to the formation pressure at 
the level the first overlapping unit 6 lower end, and then the 
bed is further drilled- in to the depth whereat the circulating 
fluid hydrostatic column again approximates its critical bed 
hydraulic-fracturing value. Then, second overlapping unit 10 is 
run into well 1 and positioned therein; and the drilling-in and 
insulation operations for payout bed 3 proceed until difference 
between pressure in bed 3 at a given depth and the circulating 
fluid hydrostatic column pressure in the upper portion of the 
interior 8 of first overlapping unit 6 reaches the values within 
the range where the overlapping unit will be collapse-resistant. 

Upon completion of drilling-in of payout bed 3, a flow 
tubing (not shown) is run into well 1, and the well is cemented 
using a known technique. 

(56) Mitschevin V.I. et al . , Book of references for 'drilling 
engineers, vol. II, M, : Nedra publishers, 1973, p. 41, Fig. XV. 2. 

Abdrakhmanov G.S. et al . , Insulation of the lost-circulation 
zones using steel pipes, without a decrease in the well diameter. 
- Oil-field facilities, M. : Nedra publishers, 1982, pp. 26-28. 



CLAIMS 

A METHOD FOR DRILLING-IN OF A PAYOUT BED, comprising the steps 
of: drilling-in of a bed by intervals using a circulating fluid 



of a predetermined density; expanding a well; running, by 
sections, of overlapping units i.n the form of profiled pipes as 
a bed is drilled-in, with extension of the overlapping units 
downwards; characterized in that, for the purpose to improve 
efficiency of the method by elimination of possibility of 
collapse of overlapping units during insulation of a bed having 
an abnormally high pressure and being capable of absorption of 
the circulating fluid: the overlapping units are positioned such 
that an annulus with respect to the borehole wall is provided; 
after a first overlapping unit has been positioned, specific 
gravity of the circulating fluid is decreased to obtain the 
circulating fluid hydrostatic column pressure corresponding to 
the formation pressure at the first overlapping unit lower end 
level; a bed being drilled-in until reached is the depth 
whereat the circulating fluid hydrostatic column pressure 
approximates the., pressure that is the bed hydraulic -fracturing 
critical one; and then the bed drilling- in operation proceeds, 
the bed being subsequently insulated with sectional overlapping 
units, until the difference between the formation pressure and 
the circulating fluid hydrostatic column pressure within the 
interior of the first overlapping unit reaches the values within 
the range where said overlapping unit will be collapse -resistant 



I HIS PAGE BLANK (uspto) 



no ^s^isrssr • 

pa3H0CTb m^^^JJ n° Ka . 
BHyipeHHefl nonocn, fl nfn^™ ee P*»'e* 'ibctm 



2002035 



6 



* opHy/, 8 M3o6pereHw fl 

•MHO. »C MflK0 CTM yCTflUOBXlOHHOft rS 

tpy6 no Mepe dckputmh n/iacra c mmi£S 

Xy 8HM3, OT^HMaiOmMftcq T6M. HTO C IIP un 

no.um.HMi. 3HeKTMaHocr, on Zh 
re« M n PM u3o/ij]i(mm Macii c aS „„ 

3UC0KMM Miinpu u ... .. "WMBflbHO 



15 



TMRHoro nnacra 3 a CKBs.sxiiHy vera™ 

A6flpaxManoa r.C. w an 
mm* awaMerpa coiS >i ^ yM3Ht " 



T,ZT 00/16 ycTaH0B ™ nen-oro n«n^ 

MHAKOCTM.CHMJKa.oj <!0 ncny.-CH. , fl8u c i 

20 ««AKocn, cooraaTCTBS^ro ? :^- ! :::!! 

MM6HHI0 He ypo,H8 Hf iiK H ,"0 W nt^o 

woniHIReil c 9 km« 0 „„hm« neS? .^nt ° 




3 2UU203b 



Koiop.-H ~ ^ nepBoro nepeKpbiaaTe/w we/ibHbw Bee npo- 

,,0! • , SS^choebO bckpu™ naacra ftamr mmbomho* ^kocth «^ 

: i ^S^LbmS^^hi^h. . nepaoro nepeKpuBtrrwHi: bckputhb nnacra 
,,i,.<>ys..!f.TKOBxoflo»»irj . y ocymecnuwiOT AO ntyBHHW, npw KOTOpoft flao- 

p,,-„VonWL\ w«oToS 15 ho«j«w6cth np M 6an3 M TC* k KpwTWHCCKOMy 

nc«a>uiu.x HaTBpHanoB ^ fl0 n>KaK)T bckpuths miacTa c nocneAy.omen 

' JP 'T4S - ero MQiiimMefl C6KUWOHHMMM nepoxpwoaT6" 

hoc! f fllS ^m'' cnocoB Wi A o nony-ie^ paam^u MaxAy.ni.KTO- 

•jftf.-i«MfiaHweM mx o HanpanneHVin CBepxy 3om. 

H C .f. l ,..,,u.a.!ueM h k BypeHwc M KpenneHne CKaa»WHbi 1 ao 

,;i: ' : p or , TO » npoAwibHueTpyeu Bbmpaaiia- 30 K poB/m 2 npoAYKTHBMoro naacra 3 wwyr no 

........ .ol. s... . . JKMflKOCTblO yCTaHOB/ieHIIOH n/JOTHOCTH M 

!U,i, 'He Jl ocTaT K oMaTorocnoco6a «Dn»efcaTO ! . 35 K pen/.eHUeM creHOK ckbbxcwh.* oBcaADUHoR 
.no oh? i CK P MB8Ti, nnacru c aH 0 - ko/iohhw 4. Hp* 3 tom k HnacHaMy 

rbHoTSSeHHeM H CK/IOHHbIM K HOH KO/tOHHU 4 npMCOCA^HfllOT'TpyOy 5 C BKyT" 

nornZeHmS npoS«aoHHO« kmarocth. rax pchh'mm AWMerpoM. noaaoaapuiHM nflarHO 
»?^rit niiacToa c npowUBKOft npuBa/ibueBarbKHefiBepxHwiKOHeunepsoro 
S^^^pcT&S^fl^Hqco aeca 40 nepeKpuaaTen* 6. a HW.eemm. npofrHtHW 
?o*er Sec™ ".TpaapMay nnacraH norno- T P y6 c coxpaHCHweM paaHonpoxoAnoro c 06- 

caAHOftKonoHHOfl4BHyTpe H HeroAM 8 MeTpa. 

kotooom naaneHHe rUApocraniHecicoro c .0AH(DBp6M6HHHM pacumpeHueM ee cnona 

S^^SSrt-nwewia, bo3MOXh«b«- B HeMnepeKpb.BaT e /,eft.coeA M HeHHb.xMex<Ay 
B^nSl^S^U.* Hapy^Hoe co6o ? anax^ecT 7. 6ea ^ p m '£^^; 
CMn™e nepexpuBaxeweM hnacfoauM AaBue- hopo npoxo A Horo Kanana. 8 c o6pa30B8HweM 

CMHTOG nepeupwu-ic ICOIlbUCBOrO 3330pa 9 CO CTeHKOfl CKB2>KMHbl 1 . 

HMe, Seab M3 o6peTeH M n-noBb.ujeH M ea^eK. 50 no A ocr M x<eH MM royoHKbi. n^wwopoft 

tmbhocth cnoco6a 3a CMer CHiixceHun B03M0xc- AaBfifeHwe ruAPOCTarMMecKoro enwrfia npowy- 

hoctm SI nepexpuaaTeaeM np M waonaiiMii bomho^akoc™ np«6 =T c« * = kP^ko- 

nnacta c aHOManbHO bucokum flaaaeniieM n My no AaaneHWKj ryiAPopaapuea nnacw. b 

exnoHHUM k nomomaHMio npOMUBOMHOft jkma* __ cxaaxc^y 1 *^ w **^™^„Z£r 
j\ 55 buPi nepeKpuaaTeab 6. /}a/iee, chmsmb yAenb- 

- STaueabAOCTMraeTCflTeM.HTOBnpeflna- h«« aec npoMbiBOHHoP. jkhakoctm A o 

rasMOM cnocofie. BxyiiOMaioiueM uHTep B anb- . aenwMMHU. npw Kotopof. AaoaeHne ee tmapo- 

Hoe BCKPUTMe nnaera c npuweneHiieM " cranwecitoro CTOii6a ByAex cooTBeTCTBoaarb 

npoMuaoxHO* xMAKOCTVi ycT8HO B aeHHOfl BHyrpMnaacTOBOMy Haypoene i.vwHero KOH U a 

nnoTHOCT M .pacuiM P eH M ecxBa)<MHbi.ceKaMOj< 1 _nepBoro nepe K pb.naTe/i n 6. npononxcam 




Komhtct Pocchhckoh <l>eflepaumi 
no naTCHTaM h ToeapHbiM 3HaicaM 



(19) m (11) 20Q2035 CI 

(51) 5 E ll B 33/13, Ell B 7/20 



OnHCAHHE H30EPETOHH5pS5Hir 

r Mr£gr W . ma|WjJ1| 



K lUTEHTY 



1 

(21) 5000832/03 

(22) 31J07J91 

(46)30.10.93 EjojiNa 39-40 
(75) A6flpaxMaH0B r£; ypa3rura>AHH MA; H6aTynnwH 
PX; XaMMTbJW08 HX; T!y3aH08 AA; cfcepwTep AB. 
(73) TaTapcwifl HayHHO-HCcnejciOBaTenbeKMvi w npo- 

©KTHUM MHGTKTyT He<J)tflHtfil npCWblUDieHHOCTM 
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0J1ACTA 

(57) Mcnonb30BaHne: npn CypeHWM ckb3>kmr- OSecne- 
MHBaeT noBwiueHne acjKfeeKTWBHoaM cnoco6a aa later 
amneww bo3mo>khoctw cmhtmh nepeKpuaaTenew npw 
w3onflunn nnana c aHOManbko bwcokmm AaBnenweM M 

CKHOHHblM K nOrnOlHeMMK) npOMblBOWHOM MOfAkOCTll 

CyiUHoab M3o6peTeHM»: ocyuieCTBnmoT MHTepBanbr- 
Hoe BCKpbrme nnaaa npH 3tom npHMeHmor npoMbi- 
BOMHyro WMflKOCTb yaaiHOBneHHOfi nnoTrioan Ocy- 
tueaemboT cckumohhwh cnycn .nepeKpweaTenew no 
Mepe BCKpbrrMfl nnadra Uep&cptiiB^em npwHMMaiOT b 
BMfle npo4>wibHhix tpyfr HapamMsaHne nepeKpbma- 



Tenefi ocymeaBrouoT b HanpaBneHMM csepxy 
nepeKpbiBa:enn yaaHaaroiBaiOT c o6pa30BaHweM 
rconbueBoro 3a3opa co creHKOM CKBaaotHbL Hocne yc- 
taHOBKM rtepBoro nepeKpbiBaTenn yAenbHbiw Bee npo- 

MblBOMHOH }KMAKOCTH CHhtfaiGl AO nOflyMeHMfl Aaane- 

hhh TMApOCTaTMMecKpro aon6a nppMUBOMHOH jkma- 
kqcih, cooiBeTaBywinero nnaaoBOMy AaaneHMio Ha 
ypoBHe HvoKHero KOHqa nep&oro nepeKpbraaienR flpn 
stom BCKpbrrwe nnaaa ocymeaanmor ao my6MHu 
npw KOTopofi AaBneHne . rMflpocTaTMMecKoro aon6a 

npOMblBOHHOM >KMAKOCTH npM6nM3MTCR K KpMTMMeCKOMy 

no AaBneHW rMApcpa^bisa nnaaa 3aTeM npoflon- 
>KaiOT BCKpwme nnaaa c notfeAyriiuefi eronsomn 
Uiiei5(»KUMOHHbiMM.nepeKpbiBaTeiWMM. STyonepauwo 
ocymecranwoT ao nonyMeHun pa3Hnubi Me>kAy nnac- 
TOBbtM AasneHMeM u AaBnewueM rMApoaarwMecKoro 
aon6a njJOWUBOHHOw >kmakoctm 8 nonocrn nepsoro 
nepeKpUBiarenn* a npeAenax yaowMWBoaw 3Toro ne- 
peiq)biBaT6nfl cMwiifo. 1m 
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